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1.0  TREATABILITY STUDY REPORT

Tetra Tech NUS, Inc. (TtNUS) is pleased to submit the Air Sparging/Soil Vapor Extraction (AS/SVE)

Treatability Study Quarterly Report.  This report has been prepared for the United States Navy Southern

Division Naval Facilities Engineering Command under Contract Task Order (CTO) 0207, for the

Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract Number N62467-94-D-0888.

This report details the data collected during the quarterly period from July to September 2002.

1.1 SITE HISTORY OVERVIEW

The former Flying Club (FC) area is located along the northwest boundary of Taxiway H of Boca Chica

Field, near Buildings A-133, A-126, A-127, and A-128.  The former FC area includes a former motor pool

refueling point that used underground storage tanks (USTs) to store and dispense gasoline.  An aviation

gasoline (AVGAS) aboveground storage tank (AST) area was located approximately 50 feet south of the

former motor pool refueling area.  The area is currently used as an electrical repair and maintenance

facility (Building A-126) and a transformer storage area (Building A-133).

1.1.1 History of Assessment Activities

The AS/SVE system was installed to address subsurface soil and groundwater contaminated with volatile

organic compounds (VOCs). 

Soils in the site area were field-screened with an Organic Vapor Analyzer (OVA) to assess for the

presence of contaminated soil during the Contamination Assessment Report (CAR) conducted in

April 1994.  A total of 71 soil borings were advanced, each to 6 feet deep.  Screening results indicated the

presence of excessively contaminated soils [greater than 50 parts per million (ppm)] in four areas.  The

largest area measured approximately 70 feet long by 40 feet wide and was located near Building A131.

Smaller areas were noted near the former AVGAS dispenser, north of Building A-131 near monitoring

well (MW)-8, and north of Building A-131 near MW-17.  OVA readings greater than 500 ppm were

identified in 20 samples.

Groundwater samples were collected from all existing wells and analyzed for Kerosene Analytical Group

(KAG) parameters during the CAR that was conducted in April 1994.  The applicable Class G-III aquifer

cleanup goals were exceeded for the compounds of benzene and total volatile organic aromatics (VOAs).

Two areas of VOAs were identified; one near the former AVGAS ASTs and dispenser and the other near

the former motor pool USTs.  The highest total VOA concentrations found were in MW-4, near the former

AVGAS dispenser, at 1,300 micrograms per liter (µg/L).  Total VOA concentrations were found in MW-6

and MW-20, near the former motor pool gasoline USTs, at 305 µg/L and 156 µg/L, respectively.
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The monitoring wells were resampled in August 1996, as part of the Remedial Action Plan (RAP)

preparation.  The 1996 data indicated significant changes in the degree and extent of contamination

found during the CAR.  Total VOAs in MW-4 was measured at 133 µg/L, putting the area of the former

AVGAS dispenser within the Class III guidelines.  The total VOA for MW-6 and MW-20 were 1,470 µg/L

and 35 µg/L, respectively.  Based on the most recent sampling results, the RAP recommended a remedial

action consisting of excavation of contaminated soil (an estimated amount of 2,126 cubic yards).  The

largest area that was recommended for excavation was in the vicinity of the former motor pool USTs near

Building A-133 [ABB Environmental Services, Inc. (ABB-ES), 1997].

In 1998, excavations of contaminated soil took place, based on recommendations in the RAP.

Approximately 983 cubic yards of soil were excavated from the FC site.  The ion collide process was used

to treat a portion of the contaminated soil.  The excavated areas at the FC site were then backfilled

[Bechtel Environmental, Inc. (BEI), 1999].

A quarterly groundwater monitoring plan was implemented in August 1999.  The most recent sampling

results are dated April 11, 2001.  Total VOA results for MW-6 and MW-20 were 51 µg/L and 11 µg/L,

respectively.  These VOA results are below the applicable cleanup guidelines.  However, naphthalene

and total recoverable petroleum hydrocarbons (TRPH) concentrations increased in MW-20.  Due to the

lack of substantial decreases in the concentrations of some contaminants following several quarters of

groundwater monitoring, TtNUS recommended a treatability study be performed to investigate the

efficacy of enhancing the degradation of contaminants under aerobic conditions.  

1.2 MONITORING OBJECTIVES

In May 2002, an AS/SVE Treatability Study was initiated at the site to remediate residual hydrocarbon

contaminants in the soil and groundwater (TtNUS, 2000).  The study was conducted in two phases:  

• Phase I involved a short-term test to evaluate the effectiveness of the system. 

• Phase II is a long-term evaluation of the Treatability Study and involves monitoring of the system�s

effectiveness for a period of six months.  

The objective of Phase II is to remediate in groundwater in the vicinity of MW-6 and former MW-20

(replaced by MW-22 due to damage) to Florida Department of Environmental Protection (FDEP)

groundwater cleanup target levels (GCTLs).

1.3 SYSTEM DESCRIPTION

The remediation system design incorporates soil vapor extraction with air sparging (AS) to remove

hydrocarbon contaminants from the soil and groundwater.  AS is achieved by a Roots URAI 33,
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7.5-horsepower injection blower.  Sixteen 2-inch-diameter AS wells were installed in a 20-foot grid pattern

in the vicinity of monitoring wells MW-6 and MW-22. The screen was placed at an interval of 18 to 20 feet,

to ensure a depth of approximately 12 feet below the top of water table.  Air is transferred between the

blower and injection wells by 2-inch-diameter above ground schedule 40 polyvinyl chloride (PVC) pipes.

These pipes are connected to the blowers with 2-inch hoses equipped with quick-disconnect camlocks.

Vapor extraction for the soil remediation portion of the system is provided by a Rotron EN 707

5-horsepower blower capable of 70 inches of water at 120 cubic feet per minute (cfm).  The vapor

extraction wells (VEWs) were installed in close proximity to MW-6 and MW-22.  The screened interval

was placed above and below the water table, which occurs between 5 and 6 feet.  This allows for

extracting vapors from the soil in the vadose zone.  The VEWs were also attached to the blower via a

2-inch PVC pipe.  Prior to entering the blower, the moisture in the vapor stream is treated by a Rotron

MS 500 moisture separator.  The condensate is automatically transferred to a knock out tank with a

Zoellar 1/3-horsepower motor.  The vapors then pass through a series of carbon treatment drums before

being discharged into the atmosphere. A site map showing the system layout is presented in Figure 1-1.

1.4 FIRST QUARTER MONITORING

1.4.1 Air Monitoring

To monitor the effectiveness of the system, air/vapor samples were collected from the Vapor Extraction

System (VES).  The system was started on June 7, 2002 and a sample was collected to verify baseline

results.  Following startup, TtNUS personnel visited the site on July 13, August 20, and

September 17, 2002, to collect air samples.  Samples were collected from the sampling ports located

before (influent) and after (effluent) the carbon canisters to evaluate the effectiveness of the carbon

treatment.  All sampling activities were conducted in accordance with the TtNUS Florida Regional Quality

Assurance Program Manual (TtNUS, 2002).

Following collection, the air samples were shipped via overnight transport to Air Toxics, Ltd.  They were

analyzed for VOCs, by United States Environmental Protection Agency (EPA) Method TO-14, and carbon

dioxide and oxygen using American Society for Testing and Materials (ASTM) Method D-1946.  The

analytical results of the quarterly air-sampling event are summarized in Table 1-1.  Copies of the

laboratory reports are provided in Appendix A.

Analytical results indicate that benzene, toluene, ethylbenzene, and total xylenes (BTEX) concentrations

were detected in air samples collected during the startup and the August event from the effluent samples.

Total BTEX effluent concentrations were 27.5 parts per billion volume (ppbv) and 3.10 ppbv for the

samples collected during June and the August events.  Effluent concentrations were below detection

limits during the July and September events.  Total BTEX concentrations for influent samples in June,
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July, and August, were 4,670 ppbv, 9.7 ppbv, and 2.2 ppbv, respectively.  Influent concentrations were

not detected during the September sampling event.  The total emissions for the quarter did not exceed

the 13.7 pounds-per-day FDEP limit.  Mass vapor emissions calculations for the highest effluent

concentrations are presented in Table 1-2.

1.4.2 Groundwater Monitoring

On September 17, 2002, TtNUS personnel collected groundwater samples from three monitoring wells,

FC-MW-05, FC-MW-06 and FC-MW-22.  All sample activities were conducted in accordance with TtNUS,

Florida Regional Quality Assurance Program Manual (TtNUS, 2002).

Immediately prior to the collection of the groundwater samples, water levels were recorded from each site

monitoring well.  The water level data was used to determine purge volumes.  In addition, depth-to-water

measurements, along with top-of-casing elevations, were used to calculate groundwater elevations.

Based on these elevations, the groundwater was flowing primarily to the south-southeast at the time of

the September sampling.  Figure 1-2 depicts the groundwater elevations recorded on September 17,

2002.  Depth-to-water measurements, top-of-casing elevations, and groundwater elevation data are

provided in Table 1-3.

All monitoring wells were purged prior to collection of the groundwater samples.  Purging and sampling

were performed with a peristaltic pump using the low-flow quiescent method.  Water sampling logs, which

detail the purge process, are provided in Appendix B.

Following collection of the groundwater samples, the sample bottles were packed on ice and shipped via

overnight transport to Katahdin Analytical Services in Westbrook, Maine.  The groundwater samples were

analyzed for compounds in the KAG.  The analytical results are summarized in Table 1-4 and presented

on Figure 1-3.  A copy of the laboratory report is provided in Appendix A.

Benzene, naphthalene, lead and TRPH concentrations were detected in monitoring well FC-MW-06 at

concentrations of 0.4 µg/L, 0.1 µg/L, 36.8 µg/L, and 150 µg/L, respectively. All petroleum hydrocarbon

levels detected in the well during this quarterly sampling event were below GCTL concentrations. 

Ethylbenzene, total xylenes, naphthalene, and TRPH concentrations were detected in FC-MW-22 at

concentrations 95 µg/L, 12 µg/L, 360 µg/L, and 4,300 µg/L, respectively.  Naphthalene concentrations

were above the GCTL of 200 µg/L recommended for the site.  In addition to the above constituents,

1-methylnaphthalene, 2-methylnaphthalene, acenaphthalene, and phenanathrene were also detected in

the sample; however, all levels were below the GCTLs. 

Hydrocarbon constituents of the KAG were not detected in the sample collected from FC-MW-05.
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1.5 AS/SVE SYSTEM OPERATIONS

The remedial system has operated effectively during the entire quarter.  TtNUS performed routine

operation and maintenance during monthly site visits.  The system operated during the three-month

period, with approximately one-week of down time due to equipment repair.

1.6 CONCLUSIONS AND RECOMMENDATIONS

Total BTEX- and lead concentrations continued to be detected at low levels in the groundwater during the

first quarterly event.  Naphthalene was the only constituent detected above GCTLs. 

Analytical results of the air samples indicated that the total emission of 13.7 pounds-per-day limit allowed

by the FDEP was not exceeded.  Overall, the system ran efficiently during the quarter.  

Based on the continued low-level detections in the influent and effluent vapor samples, it is recommended

that the long-term AS/SVE study be continued until January 2003.  The treatability study can possibly be

terminated at the end of January 2003 if the low levels of petroleum contaminants in the air sparge

influent continue.  The results indicate that the concentration of residual hydrocarbons is present in the

soil and groundwater should reach GCTLs over time by natural attenuation processes. 
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TABLE 1-2

MASS VAPOR EMISSIONS CALCULATIONS (JUNE 7, 2002)
AS/SVE TREATABILITY STUDY QUARTERLY REPORT

BOCA CHICA FLYING CLUB SITE, BUILDING A-127
NAVAL AIR FACILITY
KEY WEST, FLORIDA

Parameter
Effuent Result

(µg/m3)*
Benzene 0
Toluene 7
Ethylbenzene 4
Total Xylenes 16
MTBE 0
TRPH 0

µg/m3 of total (detectable) VOCs>>> 27.0
µg/ft3 of total (detectable) VOCs>>> 0.76
ft3/min. (cfm) out of the carbon >>> 52

µg/min out of the carbon >>> 40
minutes per day (24 hrs.) 1440

µg/day >>> 5.72E+04
pounds/day 0.00

pounds/month based on 30 days>>> 0.00

* Only detectable results are used in calculations
m3 = cubic meters
ft3 = cubic feet
cfm = cubic feet per minute
MTBE = methyl-tertiary butyl ether
TRPH = total recoverable petroleum hydrocarbons
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TABLE 1-3

TOP OF CASING ELEVATIONS, WATER TABLE ELEVATIONS, AND TOTAL DEPTHS
AS/SVE TREATABILITY STUDY QUARTERLY REPORT

BOCA CHICA FLYING CLUB SITE, BUILDING A-127
NAVAL AIR FACILITY
KEY WEST, FLORIDA

Well ID Date

Total
Depth

(ft3)

Top of Casing
Elevation

(ft)

Depth-
to-water

(ft below TOC)

Groundwater
Elevation

(ft)
FC-MW-5 9/17/2002 11.8 5.78 4.03 1.75
FC-MW-6 9/17/2002 14.1 4.86 3.04 1.82
FC-MW-22 9/17/2002 15 5.07 3.33 1.74

Top of Casing Elevations were surveyed by Donaldson, Garrett, and Associates in September 2002.  Vertical datum is
National Geodatic Vertical Datum of 1929 (NVGD 29).
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TABLE 1-4

GROUNDWATER MONITORING WELL ANALYTICAL RESULTS
AS/SVE TREATABILITY STUDY QUARTERLY REPORT

BOCA CHICA FLYING CLUB SITE, BUILDING A-127
NAVAL AIR FACILITY
KEY WEST, FLORIDA

LOCATION PARAMETER RESULT QUAL.(a) GCTL(b)

LEAD (µg/L)
FC-MW-06-0902 LEAD 36.8 150
VOLATILE ORGANIC COMPOUNDS (µg/L)
FC-MW-06-0902 BENZENE 0.4 J 10
FC-MW-22-0902 ETHYLBENZENE 95 300
FC-MW-22-0902 TOTAL XYLENES 12 200
POLYNUCLEAR AROMATIC HYDROCARBONS (µg/L)
FC-MW-22-0902 1-METHYLNAPHTHALENE 47 200
FC-MW-22-0902 2-METHYLNAPHTHALENE 100 200
FC-MW-22-0902 ACENAPHTHENE 0.1 J 200
FC-MW-06-0902 NAPHTHALENE 0.1 J
FC-MW-22-0902 NAPHTHALENE 360 200

FC-MW-22-0902 PHENANTHRENE 0.08 J 2,100
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS (µg/L)
FC-MW-06-0902 TOTAL PETROLEUM HYDROCARBONS 150 J
FC-MW-22-0902 TOTAL PETROLEUM HYDROCARBONS 4,300 50,000

Shading indicates a concentration in excess of the action level.
(a) Qualifier (Qual.) Codes:

J � The associated value is an estimated quantity.
(b) Groundwater Cleanup Target Level (GCTL) as listed in F.A.C. 62-777 Table I.
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APPENDIX A

LABORATORY REPORTS
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APPENDIX B

WATER SAMPLING LOGS








